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Abstract 
Biology learning is based on causing a conflict between the previously acquired concepts and those to be learnt and assimilated 
by students, respectively on the cognitive conflict. The more productive type of conflict is the socio-cognitive one as 
pupils/students understand the heuristic of the biological terms through team work and mental homogeneity.   
Socio-cognitive conflicts can be caused by biology teacher by means of teaching models such as empiric-psychological-socio-
centric combined model, which features both formative, cognitive and affective benefits; solving is based on the so-called 
Piagetian theory of intellectual centering and decentering.  
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1. Introduction 
Learning is a mental activity which fulfills a processing function at the level of the psychic, but also at the level 
of the environment or of the relationship between the psychic and medium, which, in a restricted meaning, is 
regarded as a specific human activity with the deliberate purpose of developing the human being and as a main form 
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of school age related activity, but which further accompanies the individual in their adaptation throughout life. 
Education in school means the activity usually performed by students in all pedagogical situations. A significant 
contribution to the creation of interactive problematic teaching situations and analysis of the social mechanisms that 
occur within them, has been brought about by defining the concept of socio-cognitive conflict as an interaction, 
active engagement of participants in a cognitive controversy or confrontation leading to points of view, 
interpretations, different solutions, but which ultimately makes group members to overcome together the differences 
and come up with common solutions. 
According to Ausubel, in the case of simple assignments, simultaneous activities may serve as a catalyst, 
generating an infectious behavior and competition spirit. In the case of complex assignments, solving tasks and 
finding the right solution is facilitated by issuing several hypotheses or alternative solutions and resorting to 
divergent thinking. “In such cases, obviously, the effort made by the group shows is greater than the individual 
effort due to the higher likelihood that at least one person will reach the correct solution independently.’’ (Ausubel 
& Robinson, 1982). 
Socio-cognitive conflict finds its solution in the so-called Piagetian theory of intellectual centering and 
decentering. This theory demonstrates that when it comes to developing a new cognitive structure which is not yet 
assimilated in the overall intellectual structure of any of the group members, or the entire group, the focus drifts 
away from the already existing structure towards the new structure which is trying to take it over. 
The essential objective in teaching biology, namely to gain a concrete knowledge of the living world, cannot be 
achieved theoretically only by lecturing students on the vegetal and animal world or biological processes and 
phenomena, but also by resorting to an instructive procedure focused on students making an effort in an heuristic 
direction and on their abilities. This procedure should take into account also the new epistemological approaches in 
science. The heuristic of Biology terminology is based on causing a conflict between the previously acquired 
concepts and those to be learnt and assimilated by students, respectively on the cognitive conflict.  
2. The purpose and objectives of the research 
The aim of the research was to identify solutions for teaching the socio-cognitive conflict in biology classes, and 
to find valuable and functional training patterns. Such an approach should help achieve an effective biological 
education, which is both formative and competitive and meets the demands of our modern contemporary society. 
The general objectives of this research are to: 
identify certain modalities of causing socio-cognitive conflicts during biology classes and brainstorming 
solutions on how to solve these conflicts  
involve high school students in the teaching process by means of investigation and searching activities in teams 
or groups, didactic games and competitions in accordance with the psychological profile of both the individual and 
the group. The use of the combined empiric-psychological-socio-centric model will help the 
teams/groups/subgroups rediscover certain biological concepts, systems, processes, phenomena and laws by means 
of the socio-cognitive conflict. 
3. Organization of research 
In the research conducted on the pedagogical experiment, the sample was representative, consisting of 228 
subjects enrolled in high school and university. A total of 128 pupils belonging to grades 9A, 9B and 9C (75) and 
10A and 10B (53) in Ion Barbu Economic and Administrative Vocational High School in Giurgiu participated in the 
school year 2000-2001, and 4 groups of 25 college students each from the Faculty of Agro-tourism Management, 
BIOTERRA University of Bucharest, in the academic years 2011-2012 and 2012 -2013.  
4. Research methodology and data processing 
As data collection methods I used: research of bibliography and school documents, observation, pedagogical 
experiment, testing method, content analysis of student work products, conversation, the survey method based on 
questionnaires. Collected data were processed using logical, mathematical, statistics and graphic methods.  
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5. Results and Discussions 
5.1. Socio-cognitive conflict and  the empiric-psychological-socio-centric model of learning Biology 
Socio-cognitive conflicts can be provoked by the teacher through different strategies, methods, diverse 
techniques and procedures. In this way, the conflicts arising are controlled socio-cognitive conflicts. The teacher 
may help students to create some socio-cognitive conflicts. These conflicts can be either semi-controlled when the 
students are allowed to manage the situation by themselves in groups or teams, or dual when they become teacher-
free, independent socio-cognitive conflicts. 
A good part of pre-academic education requirements stipulated by the current biology curriculums find their best 
materialization when the cognitive involvement of the students is triggered, including the socio-cognitive aspect. In 
this regard, while doing the research for my PhD dissertation ''Alternative models of instruction used in biological 
education'' (Ciobanu, 2003), I promoted the inductive and deductive rediscovery by analogy, be it guided or semi-
guided according to the particular age of the students, appropriate for the empiric-psychological-socio-centric 
combined model. In this way, certain cognitive, affective and formative benefits are obtained. Among the cognitive 
advantages of this approach we can list the following: 
It determines the development of new cognitive structures through team work, knowledge and thorough 
understanding of specialized concepts targeted in the research. These structures are long lasting and operational; 
It improves the level of expertise, understanding and assimilation of an increased amount of knowledge (see 
Figure 1). 
Fig. 1 Histogram of pupils’ results of  10A, B, Ion Barbu Economic and Administrative Vocational High School in Giurgiu, administered 
assessments (initial, formative and final) 
M of grade 10 A, B = overall average grade 10 A (experimental class - applying empiric-psychological-socio-
centric combined teaching model), grade 10 B (witness class - applying traditional teaching model, logo-centric, 
explanatory-reproductive); I = initial assessment (averages 6.51-10 A, 6.72 - 10 B); 1 = No formative assessment. 1 
(averages 7.14 - 10A, 6.8 - 10 B); 2 = No formative assessment. 2 (averages 7.77 - 10A, 6.84 - 10B); 3 = No 
formative assessment. 3 (averages 7.44 - 10A, 6.84 - 10B); 4 = No. formative assessment 4 (averages 7.88 - 10 A, 
6.96 - 10B); f = final assessment (averages 7.96 - 10A, 6.88 - 10 B). 
But the positive effects of this empiric-psychological-socio-centric combined model of training proved beneficial 
especially in the formative plan. The collected data resulted in the following partial conclusions: 
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x the students develop strong analysis, analogy, association, synthesis, abstraction and generalization skills, 
they can formulate assumptions, think in intuitive, intra-disciplinary and interdisciplinary, integrative, 
creative, original manners, develop visual memory and logic; 
x this approach contributes to the formation / development of intellectual skills; 
x it builds and develops inquiry and experimentation skills, which help students acquire the abilities and 
behaviors of those involved closely in authentic scientific research. 
Rediscovery is facilitated greatly in terms of bringing students face to face with situations engendering cognitive 
and socio-cognitive conflicts.  
In such cases, students are more active and stimulated to proceed to the construction of new knowledge through 
their own effort. This is something that emphasizes constructivism in the learning process promoted by teaching 
biological sciences. 
Formulation of problem-situations and problems determines a cognitive conflict and/or socio-cognitiv conflicts, a 
contradictory situation between previous experience, on the one hand, and the element of novelty and surprise to the 
student, on the other hand, causing raising awareness of the gap between the level of prior acquisitions and the new 
one that needs to be achieved, and  actions of searching for and discovery of solutions, of apparently absent 
relationships between old and new. 
5.2. Solving  socio-cognitive conflicts in Biology classes by organizing cooperation and competitive situations  
Cooperation is the way of studying with increased efficiency a theoretical or practical complex topic in a team or 
group, combining individual intelligence and effort with the efforts and intelligence of the group. The goals of other 
group members and their own goals are taken into account and each member adapts his/her behavior in such a way 
that objectives are achieved. The twentieth century shaped the notion that the child's cognitive development cannot 
be dissociated from the social environment to which he/she belongs, the cognitive structures being the result of 
growing up  and individual exercise and also of social transfer and collective interaction. Piaget considered it 
possible that cooperation acts as a “reason-engendering process”.  Social interrelations are a factor which stimulates 
the development of individual knowledge. 
Interactive learning in biological disciplines is based on the students’ exchange of scientific information and 
personal experiences of pupils / students, interpretation of experimental results, suggested resolutions, ideas and 
views, but also on the social interaction which was established within the classroom or the micro-groups or between 
pairs. Such reciprocal influences and interchanges enable scientific, experimental results and experiences to be 
processed in new forms of communication and finding solutions to controversial problems in biology by applying, 
for example, the teaching technique called fishbowling. Moreover, they facilitate social constructivism and the joint 
development and sharing of new scientific biology acquisitions.  
For example, in the practical microbiology work with subjects participating in the research conducted at the 
University Bioterra, the theme ''Main types of fermentation found in agro-alimentation and agro-tourism'', the 
cognitive conflict may be caused by the teacher in order for the students to learn the alcoholic fermentation.     The 
conflict appears between the new content and the knowledge previously taught during microbiology lessons and 
related to general characterization, ecology, morphology, cytology, physiology, reproduction, classification, 
importance of bacteria, yeasts and molds, as well as during biochemistry lessons focusing on chemical reactions and 
equations related to alcoholic fermentation. The new concepts look at the microbiology of alcoholic fermentation, its 
products and effects, crops and colony features of bacteria, yeasts and molds, as agents of alcoholic fermentation. To 
this view, the teacher asks students problem-questions to update and rediscover their knowledge. This socio-
cognitive conflict is solved as the students involved in research cooperate and work in pairs to set up practical 
experiments to highlight the alcoholic fermentation, the crops and colony features of the microorganisms used. The 
results of observations are put down in handouts. The teacher's role is to assign workloads, monitor students’ 
activity, to examine and evaluate how they work, their results and conclusions, but also to highlight the final 
conclusions. 
Numerous experiments like those performed by Brown & Wade (1987) highlights the benefits of autonomous 
work in a team or group and the superiority of cooperative situations versus competitive situations (Monteil, 1997). 
''The advantages of the former are that they create a social space that requires actors to meet new cognitive 
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standards, to place themselves in a network of interdependencies generating conflicts and frequent centering, where 
repeated and successive integration of new knowledge operates better.'' (Cerghit, 2002) 
In cases of competition, like competitions between small groups, learning can be fostered by emulation, by 
triggering motivation and the desire for self-assertion. Advantages arise, of course, when the competition goes on in 
the name of fairness and higher educational standards, which are motivating and do not instil the desire to win at all 
cost. The teachers’ roles in biology classes mainly consist of creating social situations, group interaction situations, 
causing socio-cognitive conflicts. Biology teachers must be moderators, arousing inquiries, questions, discussions 
and debates. Students are encouraged to express divergent views when supporting their own opinion or opposing 
another student’s opinion. The teacher is a constructive educational manager; engages all students in the learning 
process and facilitates the use of heuristic rather than simply present the new content.  
“The manifold roles fulfilled by the teacher reflect the complex personality of the teacher, his/her continuous 
interdisciplinary formation, awareness of responsibilities, openness to criticism and suggestions and, last but not 
least, his competence as good researcher in the field of education.” (Papuc, Albu, & Jurcău, 2011) 
6. Conclusions 
The socio-cognitive conflict in Biology classes is more often than not caused by the teacher. Such conflicts are 
collective confrontations in groups or pairs between previous cognitive acquisitions and those to be rediscovered by 
pupils/students. The recommended teaching model, given its cognitive, formative and emotional advantages is the 
empiric-psychological-socio-centric combined model, whereby pupils/students rediscover the new biological 
concepts through individual and team effort. The solution to socio-cognitive conflicts in Biology classes comes from 
the Piagetian theory of intellectual centering and decentering through the use of diverse strategies such as interactive 
and heuristic methods materialized in cooperation and interactive role-plays, discussions, debates, problem solving. 
The teacher should use different techniques and teaching methods and also create cooperation situations and, 
sometimes, competitive situations, in which the teacher's roles are manifold.  
New modalities of causing socio-cognitive conflicts in Biology classes have been identified, as well as solutions. 
The research subjects-pupils and students-were involved according to their individual and group features; they 
assimilated adequate biological notions and the research objectives were achieved. 
The most beneficial socio-cognitive conflict when studying biology, in my opinion based on my teaching 
experience of over two decades is the one taking place in nature, both curricular and extracurricular. Here, learning 
about the living world is more attractive and intuitive. The observations, experiments, practical coursework and 
studies carried out by teams of students / groups of students using natural biological materials in their own habitat 
are most convincing and may anticipate their involvement in a more profound research in the future. 
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